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TptrBAJrA MrrtrrrcTb 3'eAHAHb EETOHIB IIPn Ati CTATI{qHAX HABAHT
Karuruarn Texrr. HayK O.M. [ycronoftrona, C.M. Karrqafira, H.O. [cypuenar
acrr. f,M. Jftmnnnona
AJITITEJIbHAfl TIPOIIH CTb COEroIHEHI,Ifr BETOHOB IIPN AEftCTBWN
CTATI,TqE CKOff HATPY3KI{
Kananlarbr rexn. HayK O.M. [ycronoftrona, C.H. Kaurqarnan, H.A. [cypqeBa,
acrr. A.M. Jlurnruroga
CREEP RUPTURE STRENGTH OF CONCRETE BOND TJNDER STATIC LOADING
Ph.D. O. Pustovoitova, S. Kamchatna, N. Psurtseva, postgraduate G. Lytrynoya
V cmammi nodauo daui npo eKcnepuweHmwrcui docnidsceuun uiquocmi e'eduauun
aKpunosurt4u Kreffi4u npu dii mpusanux pnmnzanbHtnc ma cmucKaltbHwc
HasaHmailceuu. IlpoauanisoeaHo po6omu e docnidilceHHn uiryuocmi s'eduaua 6emouis, nxi
spo1neui eimurcHnHuMu u urcopdoHHul|,tu BveHuMu. Haeedeuo uemoduxy ma p%y.
eKcnepuMeHmanbHux eunpoOyeauu s BtktHaqeHHn mpunanot uiryuocmi 6emouie, s1
aKpunoguMu KnenMu.
Ktttoqoei urcea: mpuscua uirynicmb, aKpunoei taei, uemodu eLKtHaveHHfl mpugeryol u
c m amwtH e H a6 aHm ailc e HH.n.
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36ipnnn nayKoBrrx trpaqb Vnpaincbnono AepxaBnoro ynirepcf,Tery 3rri3f,f,qroto rFrcroft
B cmambe npedcmasneHu dauuwe o6 eKcnepuMeumanbHwx uccnedoeavunx npovHocmu
coeduueuun fiemouoe aKpunonbr ru Knenwu npu deilcmeuu dnumenaHw)c pacmnzusaroultfr u
cilcuMant4w cmamuvecKt* HrcpysoK. Ilpusedeu aH(uus pa6om no uccnedooaHuo npouHocmu
coeduueuuil 6emouoe, Komopbre 6wnu cdenanat omevecmleHHulttu u sapydeilcHbtMu yueHuwu.
Ifpueedeuat nemodurca u p%ynbmamw eKcnepulvteHmanbHbtx ucnwmauuil no onpedetteHuto
dnumenaa oil npottHo cmu 6 emouoe, c o e duu e Hvbtx aKpunosbuvtu Kilentutu.
Ihttorteeorc cnooa: dnumencuan npovHocmb, aKpunosbte Kneu, uemodat onpedeneHun
dnumenauoil npovHocmu, cmamuvecKan Hq?pysKa.
Data concerning experimental research of the strength of bonding concretes by means of
acrylic glues under long lasting straining and compressing static loadings are presented in the
article. The urgency of this research is stipulated by the necessity to carry out rigid and strong
bonding of concrete samples within a short time while reconstructing buildings and constructions.
To provide general strength of a building under reconstruction it is necessqry to lvtow mechanical
strength characteristics of glue bond of concrete under long-term permanent loadings as well as to
lrnow design resistance of concrete bond by acrylic glue which must provide trouble-free
performance of glue bond during all the service ltfe of a construction. The analysis of the works on
the investigation of the concrete bond strength made by home and foreign scienfi'sfs are presented.
The method and results of experimental tests on the determination of glued concrete load-carrying
ability under straining samples bond by acrylic glue qre presented.
Keywords: Creep rupture strength, acrylic glues, methods of creep rupture strength
determination, static loading.
Bcryn. IJlu. ga6egueqeHnt garanrnoi
uiqnocri m criftrocd cnopyA neo6xiAne
3HaHHff rr,riqnicrux xapalcTepucrl{K rc[eftosoro
3'eAnasus craporo 6etouy gi crapl{M nprl
rpunanifi aii uocrifiruor HanarrraKenr. Totuy s
AocrarHboro n4gifinicrro Bapro 3Harrr
po3porynronuft onip g'eAnaflsg 6etonin Ha
axprr,rroBoMy nnei, rKe rIoBlrHHo
ra6esueryaaur 6eranapifiny po6ory
ueftonoro 3'eggaruu uporflroM ycboro
repnainy crryx6n cnopyArr.
[ocranoBKa npo6.rre*rf, y 3araJrbnol{y
nnr.rrnAi Ta iil 3ntsgoK 3 BaxJrtrBuMrr
HayKoBITMU TA llpaKTnrrnrrMf, 3ABAAHIIf,Mn
flpu uponegeuni po6ir 3 peMoHry ,ra
peKoHcrpYKqrr cnopyA neo6xi,ugo
ga6egueqysarr 6esanapifiny po6ory cuopy/tr
uicrs peKoucrpyrqii. I{e rr,roxrmno spo6nrn 3a
AorroMororo rrteis Ha arqpnrosifi ocuoni, rci
sa6esne.ryrou rr,riqnicrr 3'eAHaHHf, 6etonis
upu ari TprrBaJrax po3TtraIIbHID( Ta
CTIICKAIIbHHX CTATI{TIHID( HABAIITAKEHb.
Ana.rrig ocrannix Aoc.rri,Drcenr i ry6.ni-
rcaqift. y po6orax s AocniAxenlrt rpnaaloi
uiqnocri [3-13] ycrarroBJreno, qo
HaBarrrCIKeuufi Ao AesKoro pinur 6etos qepe3
nenurfi uac pyfiHy€Tbcs. flpn HaBarlrazKenlrf,x
' MeHItre ni,q Aesroro rpaull.trIoro 3HarIeHHfl Rm
pyftnysanrrr He nia6ysaerbc.f,, i qs semw{Ha e
Mexerc rpunanoi uiqnocti t3].
BnrHa.reurur Meru ra 3aAaqi .qocJiA-
xenlrfl. Arryanrnicm uoAarIID( AocniAxeur
rroJrf,rae B neo6xirurocri npu peuouri,
peKoHcrpyKuii, a ral(ox 6y4iannllrBi
6y4nnxin i cuopy4 y ropomufi crpoK
gAiftcnuur rr,rirsre It rBepAe 3'e.utanns
6etounru< i ganigo6eronurm ereMentis. IIt
npo6reua Moxe 6yrn ycuimno nupiuena 3a
paryHoK BllKopncrarrHt aripunoBoro KIIerc, 4o
Aae 3Mory cnpocrurrr rexrlonoriqrnfi npoqec i
3MeHIIrIrrI{ crpoK BBeAeHHt KoHcrpyKrlifi B
eKcnrryaraqiro ll,2l.
Ocnosna qacrnHa Roc;ri,wmeHnfl.
Biauoni.qro Ao AaIIrx I-FII{I{CKa [4J,
po3parymoanft ouip rueftosrx gb.qrarts
upufiuaeucr:
Rp , (1)=tku'
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Ae R 
- 
HopMarr{sH[fi onip, ycrarroBJrrcerbcff
ruJrf,xoM nrnpo6yBanrrfl spasrin 3
ypilryBarrrrrM nainnngocri norasnuxia;
h - roeQiqiern n4gifinocri Ann Krlefiosrx
3'eAualrtr, npnfinrrnfi pinunru 1,2 l4l;
ka. r. - roeQiuieHr rpr{Barroi naiquocri :
ku.n.
- 
Ru.n.
R"o.
4e Rar. 
- 
TpI{Bana crarlrtfia naiqnictr;
ftep. 
- 
TrMrraconnft ouip.
Tpnnana crarr{rrrra rraiqnicrr xrefiosrx
g'eAsaxtr 3aIre)KI{Tb nia BeJIlrrIrIHr{
npnKJraiAeHof o HaBarITDKeHHt.
IIpu sngHa.reuHi Tpr{Barroi naiqnocri
rracro Br{Kopr{croByerbcr MEroA Aaneroi
eKcrpauongqii eKcnepr{MeuTarrbnrD( Aaurrx.
Ue norpe6ye Br{3narreunr garexnocri rvrix
Harpyrorc B rueftoaouy Iusi ft repruiHorr,r
crryx6rn g'eAHaHHs. AocriAxenn.fl 3
Bl{3Haqenrrfl 3aJrexnocri uix Aosroni.mictro fi
Halrpyrorc po3BrrBnrcrbcr B HlurpsMKy
Hiu(orruqeHHr eKcleprlMeHTaJrbHrrr( Aarr[x i
noAarrbrtrIIx TeopeTrmrD( y3ararrbHerrb.
Teoperu.rni sarexnocri Mix Aosroniwricuo fi
Hanpyrorc pereJrbHo nepenipmorbct
eKclepnMeHTurrrbHlrM IlrJuxorr,r, oco6JIrIBo s6ir
eKcrpanonxrlii.
flpurn44orr,r ganexnocri Aosrosi.ffiocti
ni,q Hanpyn{ Moxe 6yru Qoprr,ryna [0]
t=A.6-8,
Ae t 
- 
degasapiftnraft repuin crryx6u KoHcr-
pyrqii upu Harrpy3i B Hbor\,ry o;
A i B 
- 
uocrifini senIa.ilrHu.
IIs ganexnicrr Br{paxaerbcs rrprMoro
ninierc B Hanisnorapnrfui.mifi cucreui
KOOpIzr{ar, roMy BoEa 3prfrra fiprr
eKcrparongqii Aarrrx Ha rpnrani repuirul
crryx6u.
Haaani Xypronnla C.H. [11] 6yna
3arrpo[orroBrura inrua eKcnoHeHTHa
garexHicrr:
t=A-e-Bo,
f,Ka flBIIlLe co6oro [pfr\'ry
HauisroraprQuiqur.rx KoopArrnarrx (o 
-
Y t4] pernaMerrryerbcn
rpr{Barroi uiqnocri Ran. Nra
3'e,qnasr. Tpnnana crarr{rrua rr,riqnicrr
Bn3naqaerbcs Ha pinni HanarrroKerru&
f,Kr{M rneftoge 3'eAHanug He
nporrroM 3&|Harrenoro qacy. flpu
rpunanicrr nznpo6yaauu.f, o6yr'r
TrrnoM KJIero, yBeAenrrffM rrefiogoro 3'
trfl.VrcrarroBrrrb He Menrrre 107...108 c (120
fi 6irnrue). 3a BeJrr{rrrrHoro rpnBanoi
naiqnocri sugHa.raerbcr roeQiqienr
uiqnocri h, ffK siAHoruenns
uiqnocri 4o roporro.racuoi.
Taruu qlruoM, AIIA
MOXJTT{BOrO pO3paXyHKOBOrO
ruefionoro 3'eAuanug craporo
cTaplrM 3a [po[oHoBarroK)
ueo6xiAno:
a) na nracrasi serrroi nn6ipror
KoqacHnx nunpo6laanr
IlopMarr{snufi onip rrteftosoro s'e4nannr;
6) 4ocni4xynarra rroBoAxeHH.ff
Boro s'eguanne upu snlrrBi
crarr{rrHoro HaBaIIToKeHI{f Il
BeJrr{rMHy R,;.t i Rn .
,{ocni4xerrrrfl 3 BrBHatreHHt
3AarHocri crueeHoro 6erony rpo
npn po3rf,rynaruri Ha 3pa3Kax, lqo
co6orc 6eronHi (rnacy Bl5)
g'eAHaHi arprrnoBr{M KJreeM.
nuupo6yBanrrrMn BBCIKarru
pyftuyaanur ro 6erorry a6o
pyftHyeaxnr sparriB, rrprd f,KoMy
HopMarrrBua Haupyra B 6eroni
po3rfrrysanni. Tonay
HaBarrrCIKenn.f, 6ylyrr Aocf,rnyri na
rr,rirlnrx 3pa3KD( 6erorry. Tosuuaira I
rfrapy cKJraJra 4 uu.
Bnnpo6yBaHHE spasrin BlrKor{yBzurocx
Ha po3pr4srrifi rrlarrrnni Muxaenica.
flpn crarlrcrr{.urifi o6poSqi pesynrmrin
nnupo6yBanb 6yn 
=mopr{crarruft cnoci6 c1ea.y Pesyggtari nnnpo6ynanr ycrruroBJrena
(2)
BI{3
ouopy
6erory
(3)
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BeJrr{lMHa po3puxyuKoBoro o[opy KJrefioBoro
3'eAuaHufl Rmt,r: lr24 MfIa.
IIpu rprBaJrrlx drx HaBiurruDKeHHt
Mexa uiqnocri ncix Koucrpyrcrr{BHr{x
uarepianin, y roMy .rncni uoliuepin, Mae
Meurtre 3HaqeHHr, uix nprl KoporKoqacHoMy
HaBaHTDKeuni. ErcuepnMeHTr{ 3 BrBHaqeHHfl
Tpr{Baloi crarn.nroi r.riqnocri Br{KonyBaJrr{ct
Ha ycrauosrli, HaBeAeHift na puc. l.
Pnc. l. Cxerrra ycrarroBKn Anr npoBeAeHnf,
AocniAxeHb rrpu rpnBarroMy crarrrquoMy
HaBarrrCIKeusi:
I 
- 
crosn1'2 
- 
6erosHi 3pa3Ku; 3 
- 
xnefiogufi
uap; 4 
- 
MerareBa ruracruHa; 5 
- 
Tflta; 6 
- 
cvt-
JIoBa npyxr{Ha; 7 
-Ar{HaMoMerp; 8 - roAnHnnfi
ingnrcarop
CrosKu I qiei ycrarroBKlr po3paxosani
Ha 5 t. ,{ocdAxenrrr Br{KonyBaJrucs, Ha 6eron-
rrrx 3pa3rrx 2 posrrlipom l00x l00x 150 urrr,
cKJIeeHr{x nrix co6oto rro rrornpu urryKr{
il(purroBr{M KrreeM (cxnaq I : I :1,5) [, 2].
Tonrquna Mefiosoro mapy 3 crnana 4 rrau.
HasautoKeurrfl [epeAaBaJrocr Ha 3pa3Kr{
TapoBalrorc [pyxr{Horo 6. Beun.nrna
HABAHTZ!)KEHH' BCTAHOBJIIOBAIIACfi 34
AonoMororc Ar.rHaMoM erpa 7 .
Kpafini 6eroHHi nrracrr{Hrr 6ynn
npuueeui Ao MerarreBux rrJracrrru 4
uepepisou 100x100 rr,rrr,r i tosrqruorc l0 rrau.
flo oci rrrracrlrHrr 6yn yrnopennft ornip
giar{erpona 14 MM i napisana pisr, y rKy
sarpiuruoBalrncs, Tsrn 5. Innrnu riuqeM BoHt4
rpinnrzcfl, Ha nnxcrift ouopi creu,ua. flotiu y
BepxHro MerarreBy rfiacrr{Hy saxpinmoBarnr
BepxHIo Trry, Iqo upoxoArrJra qepe3 BepxHro
ouopy creHAa, rpyxlrrry Ir ,ryrHaMoMerp.
flicns gaxin.reHHs MoHToKy creHAa rafirorc
14 MM sarflturacfi, Bepxrrfl Tflta, a nianir
HaBzurrrDKeHHr siscs no inurraropy. flicns
HaBarrroKeHu.s crenAa sa*ripxncr qac Ao
pyfiHysanHx spaerin.
YcranosJreno, rqo 3arrexnicrr qacy Ao
pyfiHynannr sia Hanpyrn B uefiorouy
s'e4Hanui naae Br{rnrA npruoi, pinnrHHs sxoi
Moxe 6ytu rroAaHe y nurnr.ui
lgt=lgA-B.lgx, (5)
a6o
lgr =35,69 -29,09-lgR^,. (6)
BnsHa.rnMo 3naqeunfl R y rpaHI{rIHrD(
WoBtx. MarcnuarrbHe 3uarreHHr R npnfrruerr,ro
rrpl,ir r:0, to4i
35,69 :29,09.19R^,,
sgiAKz
Rmt= 16,85 rrc/cnr2=l,685 MIIa.
3Ha.reHHq R^, rpr r _ 50 porin
(433000 roA) Rmt = lO,7 rrc/o,t2 =1,07 MfIa,
roeQiqienr rprrBzrrroi uiqnocd cKrraAe
, 1,07 Atk^-= =O.67.vt' lr59
Taxuna rMHoM, po3prxymosufi onip
KJIEI{OBOTO 3'eAgagng CTAIIOBI{Tb
,r 1,59 nR^t,t 
-='0,67 =0,89 MfIa.
L;L
Orprrr,rani pesynrrarr4 cnigqals rpo re,
tqo qe g'eAuasng Mae neo6xi4ry Irecfty
sAatuicrb, roMy rqo po3parymogrfi onip
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3'eAuauu.tr 6etonis Klracy B 15 aKpI{JIoBITM
KJIeeM (Rd,t: 0,89 MIIa) repeBl{qye po3pa-
xyHronnfi onip 6etory Krracy B 15 Ha
po3Trraurrff B 1,2 pasu.
MiqHictr cKJIeeHrD( eneueutin, sK
ycrarroBrreHo B pe3yJrbrari ropomoqacnnx
nuupo6yBaub, BlrcHarlaerbcs timKu uiqnicrro
6eroHy ir roMy ralce g'egnasxg Moxua (s
reBHLrM cryneueM niporianocri) po3rnf,Aaru
flK naononiure (nesanexHo ni4 ToBIIIT{HI{
xrefionoro runa) f2,6,7, l2l.Taxi repe4) {oBI{ Aaprb 3Mory
Bu3Haqarla BeJITItMHy uiqnocri ctaporo
6erony 3a garexnicrro, 3zlrrponouoBtulolo
A.B. 
-furrannna [3]:
R*t = nu(o,lz- 0,04lgQ - t)), (7)
Ae / 
- 
sir 6eroHy Ao MoMeHTy slignaqenr.fl
uiqnocri, 4o6;
z 
- 
nir 6etony B MoMeHT HaBaHTa)KeHH.f,,
A06.
.flrrqo npnftnmu B (7), rl1o
(t-c): 18250 ao6 (50 porin), ro rpr{Barra
rr,riqnicru g'eAuasug crarroBr{Tb 0,75 sia
KoporKo.racHoi uiqHocri.
ErcuepnnaeHmrmni Aocni.qxeHnfl 3
Br{3uarrennr rp}rBaIroi nriqnocti g'eAuast
6eronnrrx eneMeHris npu crrrcKy upoBo-
Atrrmcs, Ha rlinnx i s'eAHaHID( 3pa3Kil(-
npr{3Ma( posruiparr,rra 100x100x400 uu, roB-
rrlnua rueftosoro mBa crarroBn na 3, 6 i 9 rurra.
Yci spasru 6yttu o6'eAnani si.qnosl,ulo y 4ni
rpyru. llepruy rpyry cKrrarrr{ qiri ft crleeni
3pa3Kr{-upn3Mr{ 3 6erony KJIacy 812,5, a
Apyry 825, qo AaJIo 3Mory oAepxarrl
gna.rrrufi eKc[epuMeHTaJrbnnfi uatepian.
. OcrroBHoro Meroro eKcnepnMeHTaIIbHrD(
AocniAxenr 6yno oAepxaHnr ni4cyrnix y
rexHi.urifi i nopnrarusnift nireparypi AaHrx
npo BuJrr{B rracy Aii nocrifinoro
HaBarrrDr(eHH.ff Ha rraiqnicrr i rrao4ynr
npyxHocri.
I;nA upoBeAeHHt Tpr{BrrJlux
ennpo6yBaub r{inrx i g'eArranux aJCprrnoBI{M
KJreeM spasrcin Ha crl{cK 6ynu Bl{Kopl{ctani
cneqiarrni ycmnoBKr{ 
- 
yru4-60 $mc.2).
Pnc. 2. Cxerrra ycrallomu Y[I4-60 ua
rplrBa"JrrD( nraupo6yBarlb spasrin rrlefi osnx
g'eAHagu Ha crlrcK:
1 
- 
crasuna, 2- paMa, 3 
- 
nanpflMH4 4 
- 
nepe-
Mr{qKa, 5 
- 
rgnHT, 6 
- 
Me3Ao3a, 7 
- 
tunpo6y-
naruHufi 3pa3oK, 8 
- 
enerqpoABnryH, 9 
- 
rcylr-
oBa onopa, l0 
- 
Bepxnfl TpaBepca
Y roxny 3 ycrarroBoK uouiqarm no rplr
qinnx a6o g'eAEanrD( aI(prrJIoBI{M KJIeeM
rnupo6yBarrbnrD( 3pa3Ka-upI{3MI{ oAuoro
Knacy 6erony. flpouec HasuulralKenlrff Ao
upnfrnrroro pinnr Harrpyr gafirrran 3...5 xB.
3ycnnnr y nnupo6yranbulD( ycrarloBKa(
crBoproBarrn sa AorroMorolo ri4pauirlnoro
Hacoca i ftoro upnftruana uocriftnrurlu y uaci,
ro6to ou: const. Pinenr Harlpyr 6yn upnftHs-
rvrtrt (na ni4crasi AaIIrrx KoporKoqacHlD(
anupo6yBaub nunpo6yBarrbrrrD( spasrin) Ers
Tpbox spasxin roxnoi cepii si,qnosiAgo: 0,95;
0,88; 0,84 ni4 roporKoqacHoi rrriqnocti.
Orprnrani ercueprrMeuTalrrni nemrqnun
orucyrcTbcr sarexHicrro, MfIa,
I
I
(
(8)
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\e t- Aosrogi.Inictr, roA;
A nocriftna AIIr, npufinrroro KJIacy
6erony, roA;
q nocdfina Enrfl, upnftmroro KJIacy
6erony, MfIa l.
Y ganexnocri (8) A i a Marorb Err
g'eAHaurx aKprr"rroBr{M KJreeM eneMenris 3
6erony KJracy 812,5 3HaqeHH.s si,ryIosi4lo
1,5.1022 i a : 4, a Arrs, g'eAnans ig 6etony
Krracy 825 
- 
l,l5.l02e i a:2,8.
Heo6xi.qno giAgua.ilrru, Iqo rtpn
rprananifi 
.qii nocrifinoro HaBilrralrenHs Mexa
uiqnocri scix nnupo6ynalmHrrx spaerin-
rrpn3M (m rliflux, Tar( i crreenlo.) rrrenue, nix
rtpn, KoporKoqacHoMy lraBarrraKeuni. Kpitu
Toro, rraupo6onynani 3pa3Kll nporflroM ycboro
uepio4y gii HasaHTa(eHIrt MaJITI uinirr,ranrni
siA)iluenns si,q cepe.qrix BeJII{rIr4H uiqnocri fi
qacy, mi He IrepeBIrr[yBaJIrI +5 yo.
Bucuonrn. Pesynrmm npoBeAeHl{x
,qocdgxenb Aalorb 3Mory epo6uru Br{cHoBoK
npo re, qo aKpunosrfi rnefi Mae gMillurouurfi
B[Jrr{B Ha 6eton. 3rr,riqHroto.Mfi BIrrrIrB
rrtefiosoro rlrBa e AoAarKoBIrM pBepBoM
ruiqnocri rnefioBoro g'eAnanng 6etouiu, qo
sa6esnev5ruorr Hagiftrdcrr ctrris tlzl.
Hanani nepe46auaerbcs rlpoBecrld
Aocni,qxesng rpuaanoi naiqnocri npn
Annaui.mm( HaBarrralKeulrfi .
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